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WC ]IaVC USC(1  t]lC co]~]ljiIL~d  v], A/(;o]c]stc)IIc  Iada I j)ts{ri]]nmt ]t)ii]i~  tilll(’$+  ill tll~~  last 6 J’Q~l’s

to ol)tain unallihjguous  ful]- disk  ilnagos  of 3.5- CIII Ia(la Y crms sectioli  f’or A’l:lrs  all(] AI CICU1’~. ‘~’hC

trallslnitted WaVC  i s  l{i:ht (;ilc.ulally l’o]arizcxl  (1{(;1’),  i]]](l we jn)a~,(~ iit t II(I VI,A in I)ot][  1{(;1’,

and l.cft ~Jircular  l’olari7,atioll  (1,(;1’).  \VC IcIfcr  to t,l)o rcccivul  ]/(;]’  signals  :Is SS ( fo r  Sall)c SCII$K:
as trallsmittcd)  and  t]IC rcccivcd 1,(:]) sjglta]s  as ()$ (for  olll)ositc SclIsc a s  t rans!ni(  t{’d). ‘J’IICW

ex]milnmlts IIavc  ~)mviclcwl a r ich harvest  c)f IICV.T  ill forlnatjoli al)out,  tlt[~ sllrface  illl(l J)rar-  s u r f a c e

of bc)tl} ]Jands, soInc of which will Lc discussed here.

(;lObal  Cr’OSS s e c t i o n s  i]idicatc  that  Mars is a muc]i  mcIIc (Ifli(icllt  l)il CliS(’iilt(’1’(’1”  at 3 .5  cm.  ‘J’hc

avc] agc gjobal cross s~clklls  for t h e  91 gcmnctricw ill ~+’hicll we lIaJ’c (JIJsorvc’(1  hli\l’S arc N 21 ,3%

aII(l N 7.5 (% for the 0S and SS ])cdari7rations,  rcs]wctivc]y. 11’or tllc 4 ~wlnct rim  ill whic]l  we IIavc

okl VCX1 MCI] c.ury, t h e  avcrap,c  c] 0ss sccticnls  am w 9.{)%  alId N 1 . 9 % . ‘~’11(’  l)ii(”k SCatt C1”  C’I”CJSS SC’C-

Lic)ll can lx: tlIougllt  of to first order  as some comhillatiml of the true lf’rmsl~rl  re[lcctivity and tlIc

‘(roughness )) o f  the su l f a t e .  Sillcc~  tllc true lrrcslicl  reflrctivitic+i  of ln(]st llattll”iil sllrfidces are fairly

silni]ar, Mars is ])robably ]nuch  mu~lIc,r t h a n  Me.]cltly  on size SC:]](%  o f  ((’111 illloicrs. ‘1’his is  also

illdic.atcd  l)y the higher  average ]mlarizatknl  ratio (latio of SS to OS cross sf’(1  ioli)l  lvlticlt is w 1/3
for M a r s ,  and w 1/5 fcm hlcrcu]y. W C cannot,  ltowcvcr , cxcllldc t]lc  l~[)ssil)ilit.y that  tllcw is soJnc

cc)lll])ositic)llal  cliffcvwtcc i]i tile surfidccs of tlic two ]Jlanets, which lnay cauw S(IIII(I (Iiklcllcc in tlIc

intlinsic. lcfl~ctivity. \3re s h o u l d  IIlclltioll  licrc tlliit  tltcse rml)lts llav(: I)ccli k!I[)\$rlI to solnv extclit

silice tlIc m i d  1960’s.

Mars alsc) has a surface which  dis]~lays a greater divcl.sity ill thr lo(al Ialucs of its cross scctioll.

‘1’lic r a n g e  clf crcjss sectic)ns  cxtel)ds frolll  areas willl IIca]ly  Illiity Cl(ws sw’lit]lt to tl]c~sc ]\’it]l 110

]ncasumal)le c r o s s  scctic)n. ‘Jllis  i s  IIOt tile cas(’  will] h’l(IIcl IIy, lvl I(Ir(’ valiatiolls arc IIlucll lnc~lc
Subdue’d. ‘J’hcIrc are no l o c a t i o n s  whiclt  we IIal’c illlagcd OIL tlIc sulfa (’c of I!!(’I’CIIJ’Y w]licl] IIavc

no lncasu]ml)lc  crc)ss scctic)]l ,  si]riilar 1 0  tllc “Steallll” ]{~p~c]ll  of  !Vlill’S. 110(11  plitll(’ts  IIavc!  tll(tir’

lnaxi]nuln crcms  sectimts ill ])c)lar  rcgiolls, a s i d e  froln  local ions  Vcly 11(’ar tllv sul~(arlll ]mint. o n

h4ars, t}lc soutl] ]Jcdal rcsidua] ice ciI]J  IIad a n e a r  llllity S S  cross  scctioll ii]l(l a  l)olaliz,ation  ratic~

>  1  W]ICJI  I)mbcd ill 19S8, at N 6.5° i]lcidulcc  anpjc. \VIImI ])rol.)cd ill 1!)92/!):1, (l)c nolth lcsidual

cal) IIad no  crcNs scc.tion  c]lllancemellt. ‘]’]Ic  dif]’(lloJ)C{~  j]! t,fl(~cross sc,cti(~n oft.llc tlvorcsidua]  ca])s

]Iiust bc duc toso]nc coll~l~illaticm  c)f dif[’erc’llt, stlllct~ll  c/c(~llll Jositi[~ll, di[li’letll  S(’4SO111 illl(l difl’crc]lt

vicwil~g :,eo]netty. ON hqercliry,  both l)cjlar q,icljls haJ’c  C]C)SS s e c t i o n  c]~ll:ltl(c’]1}[’]~ts,  l~ow’c~’cr,  t]ie
])cak S S  cross scctic)lls  arcollly w lo%. ‘J’l~cl)c)1:ili7j:ltio11  ralios ar(wtil] >  1 ,  il}[liciitillp; that tllc

cnhanccmcnts  tflcw a rc  a l so  caused by  ]arp,c ice (1( ’]josits. ‘I’l Ic diflcrollcc  ill [Ilc closs scctiolls o f
tl)c  M a r s  sc)uth msidua] ca]) and tfic ])o]ar rc~giol~s of Morc[[Iy  ]ios  l]laillly  ill tll(’  (Ii(l”clcllt  aerial

covcragc  of the icc dcyc)sits, 011 h!ercllly,tllci((~ollly  1( ’]lliiillSs  t:tl,l(’ill l)cll,l:,llclltl jsll:~~lccl rc’-

gions, wllic]l  m a y  only  cover  w l(’)% o f  tlIc  sulfitcc awa ill tlic j){)lal r(:,i{~lw. I;VCII ip,llolilix  tllc
IIigll crc)ssscctiolis of  t]lcsoutll  losidua]  cal), tl)clc ;irc  rcp,iolls on llill’S !Villl (ross sectiojls as IIip,li
as 0.5. ‘J’llis nigh lallgcof crcms sect ions WI hlars is (Iuc ill soll]c  ])a~t 10 tllr yf)llllg :I~c:ofsoIIIc of

tllc s u r f a c e .  ‘J’hc lnol)ility c)f slllall  dlIst and  sa]ld  I)articlcs,  \vllic.11  m a y  (oll(Ic[ ill l o c a l  (Iel)r(:ssiolts

111 USt alSO C.OIlt Iib  UtC t,O t]lc diVCl”Sit~ O f  t]lc CIOSS  M’c’tioll Vil]ll[tS  01) h~ill’S,

l’altc]f tltc mscarcll dcscril~cd  al)c)ve~i:isc:i]li(’(1  C)UI l)y tlIe ,1(’( I)rr][){ilsi(ltl l,al)OI”ill  Ol”~, (;ali-

fc]rllia  ll~stitlltc of ’1 ’cclll~c)lop,y,  llllclclti cc)l(tractwitlt  N A S A ,


